Reference evapotranspiration is a key parameter in hydrological and meteorological studies and used to determine the actual water use rate for various crops. The objectives of this study were to explore 
INTRODUCTION
Increasing interest has been shown in the study of change in climate parameters and its effects on the hydrological cycle and water supply. Research has been conducted to detect climate changes, trends, and variability in various parts of the world considering some climate parameters such as air temperature, rainfall depth, reference evapotranspiration, and pan evapotranspiration (Schwartz & increasing trends in reference evapotranspiration at KaoHsiung, south Taiwan, using 48 years of data. Hess () reported an increasing trend in reference evapotranspiration in the northeast arid zone of Nigeria, due to the increases in wind speed. Myneni et al. () and Milly & Dunne () reported that the accelerated reference evapotranspiration over North America is assumed to be due to a rise in temperature over the past century. Dinpashoh et al. () reported more pronounced temporally increasing trends in ET than the decreasing trends over Iran, with the wind speed found to be the most dominant variable influencing ETo in all months except the winter months. Other studies reported changes in pan evaporation, which is related to reference evapotranspiration through appropriate and locally developed pan coefficients. Liu et al. () found that the decrease in solar radiance was most likely the driving force of the trend in pan evaporation from 1955 to 2000 in China. In the southern and eastern parts of the Hai River Basin, the annual reference evapotranspiration was dominated by the decreasing trends, and the reference evapotranspiration was more sensitive in decreasing gradient to relativity humidity, temperature, shortwave radiation, and wind speed (Zhao et al. ) .
Precipitation is one other key component in the hydrologic cycle that affects numerous locations of the world. 
MATERIALS AND METHODS

Reference evapotranspiration estimation model
Daily grass-reference evapotranspiration (ETo) was computed using the standardized ASCE form of the Penman-
The Penman-Monteith reference evapotranspiration equation with fixed stomatal resistance values for grass surface is: 
Aridity index
The aridity index was defined by UNESCO () as the ratio of the average annual precipitation divided by the average annual PET. Monthly and annual aridity indexes during the 1961-2011 period were calculated using the estimated ETo and the precipitation data. Mann-Kendall test statistic S is given as follows:
Temporal trend analysis
where xi is the data value at time i, xj is the data value at time tj, n is the length of the dataset and sign( ) is the sign function which can be computed as:
For n > 10, the test statistic Z approximately follows a standard normal distribution:
in which Var(S) is the variance of statistic S.
A positive value of Z indicates that there is an increasing trend, and a negative value indicates a decreasing trend. The null hypothesis, H 0 , that there is no trend in the records, is either accepted or rejected depending on whether the computed Z statistics are less than or more than the critical value of Z statistics obtained from the normal distribution table at the 5% significance level. If |Z| > Z (1Àα/2) , the null hypothesis of no autocorrelation and trend in dataset is rejected, in which Z (1Àα/2) is corresponding to the normal distribution with α being the significance level.
If the data have a trend, the magnitude of the trend can be denoted by trend slope ß (Theil ; Sen )
where xi and xj are data values at time ti and tj (i > j),
respectively.
Linear regression
Linear regression analysis was applied for analyzing trends 
annual mean RH (R 2 ¼ 0.35), and wind speed (R 2¼ 0.21).
ETo has the least correlation with RH max , T min , and annual 
Trends in monthly reference evapotranspiration
Long-term average monthly ETo is presented in Figure 5 . The maximum monthly mean ETo for the three sites were registered during March and were 144, 177, and 190 mm at Lomé, Tabligbo, and Sokode respectively. Minimum monthly mean ETo were 114 mm at Lomé, 137 mm at Tabligbo, and 136 mm at Sokode and were obtained during July at Lomé and Taligbo and August at Sokode. At Lomé, monthly average ETo had an increasing trend for January, May, June, July, October, November, and December (Table 1) . February, March, April, August, and September had a decreasing trend in ETo. Overall, the trend in monthly ETo was not significant, whatever the month considered at Lomé (Figure 6 ). At Tabligbo, except for March, all of the months registered an increasing trend in ETo during the 1961-2001 period; however, the trend was significant in January and October (p < 0.05) (Table 1) , highly significant in July and November (p < 0.01), and very highly significant in December, with Z statistics equal to 3.85 (p < 0.0001) (Figure 6 ). At Sokode, only January registered a decreasing trend in long-term monthly mean ETo (Table 1 ). Significant increases in monthly ETo were noted for March, May, June, July, and the increase in September is highly significant (Z ¼ 3.02) 
Trends in aridity index
In Togo, the increase in annual evapotranspiration is associ- Years or months when the aridity index is greater that unity are broadly classified as wet since precipitation met evaporative demand. Similarly, years or months with an aridity index less than unity are broadly classified as dry. The MannKendall test revealed a declining trend in the ratio of precipitation/ETo, which adversely implies an increase in the severity of the aridity index at all the sites. However, the trend was significant at Tabligbo and Sokode at a 95% confidence interval while it is not significant at Lomé, although it had a deceasing trend at that site similar to the others. The monthly aridity index varied from 0.07 to 1.9 at Lomé, 0.06 to 1.15 at Tabligbo, and from 0.02 to 1.9 at Sokode (Figure 8 ). 1942-1943, 1976-1977, and 1982-1983, leading 
